PRV 


PCT/SE 2004 /000674 


PATENT- OCH REGl ST RERJNGSVERKET 

Patentavcleiningen 


Intyg 

Certificate 




Harmed intygas att bifogade kopior overensstammer med de 
handling ar som ursprungligen ingivits till Patent- och 
registreringsverket i nedannamnda ansokan. 

This is to certify that the annexed is a true copy of 
the documents as originally filed with the Patent- and 
Registration Office in connection with the following 
patent application. 


^/71) Sdkande Bim Kemi KB, Stenkullen SE 

Applicant (s) 


(21) Patent ansokningsnummer 0301329-9 
Patent application number 


(86) Ingivningsdatum 
Date of filing 


2003-05-07 


Stockholm, 2004-05-10 


For Patent- och registreringsverket 
For the Patent- and Registration Office 

ULarita dun 

Avgift 
Fee 


PRIORITY DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH 
RULE 17.1(a) OR (b) 


©CO I AVMIL-HOLE COPY 


PATENT- OCH 

REGISTRERINGSVERKET 

SWEDEN 


Postadress/Adress Telefon/Phone 
Box 5055 +46 8 782 25 00 

S-102 42 STOCKHOLM Vx 08-782 25 00 


Telex Telefax 

17978 +46 8 666 02 88 

PATOREG S 08-666 02 86 


03 05/07 13:07 FAX +46 31630263 AWAPATIMT 

@003 

+46 31630263 


AWAPATENT AB BIM KEMI AB 

Goteborg/Marie-Louise Jardle/MLA *™ S-SSSaao 


A CREPE F ACILITATING COMPOSI TION " " : 0 \ 

y ....... 

Technical field 

The present invention relates to the production of 
tissue products, in particular the creping step in- this 
production. 

More specifically, the invention relates to a crepe 
facilitating composition, use thereof, a method for manu- 
facturing a tissue product, and a tissue product obtain- 
able by said method. 


10 Technical background 

Soft tissue products, such as facial tissues, 'toilet 
tissues, and kitchen roll towels, are linked by the com- 
mon process by which they are generally manufactured, 

is I *V Pr ° CeSS Call6d CrCpin9 ' Crepin3 is a P«**« 

cMnH r lly ™ ^ the paper ma . 

chine direction and results in an increase in basis 
weight (mass per unit area) and other changes of the 
Physical properties of the paper. Tissue paper normally 
nas a grammage of less than 25 g/ m 2 . 

>0 When a web has been formed from a furnish of fibres 

and optional additives and most of the water has been re - 

ZIVT^/^T 9 ' "* SOmetlmeS al8 ° the 
"lied !TT t0 " r ° tatin9 finder 

w^h stea ^ ^ mSter WhiCh ™ Y be P—surized 

least 1 11 S SUrfaCe ' *t 

least partially wet web has a natU ral adhesion to 4he 

^0^^;/°^' thlS adheSi ° n 13 ° ft - -nsid- 
or cne web Is low. Therefore, the cylinder sur 

in: Mually creatad with adai "- s «« «• 

Erectly onto the cylinder surface. These additives 
generaxzy a cognation oE one or .ore adhesive* a 


•03 05/07 13:07 FAX +46 31630263 AWAPATWT ~ 

@004 

+46.31630263 • K;tP«-.i ' $1 

/'I'M fJ 7 . 

i'A v.' . r T. - ••» v.-n 

2 

release agent, firmly adhere the wet web to the cylinder 
surface. The heat removes the moisture from the web, and 
when the web has reached the desired dryness, it is re- 
moved from the Yankee cylinder using a so-called doctor 
5 blade, also called a knife, that forces the web to sepa- 
rate from the Yankee cylinder. The increased adhesion 
achieved by the added adhesives improves the heat trans- 
fer allowing a more efficient drying of the web and a 
better creping. 

10 It shall be noted that the adhesives also, besides 

controlling the extent of creping, prevent wear of the 
cylinder surface, provide lubrication between the blade 
and the cylinder surface, and reduce chemical corrosion 
or the cylinder surface. 

The adhesives may either be sprayed directly onto 
the Yankee cylinder surface or added to the furnish be- 

cZoT C ° nSOlidatlOT - the adhesives are «,st 

commonly sprayed onto the cylinder since less amount of 
adhesives is needed than if added to the furnish 

A wide variety of adhesives are known in the art 
Some examples of commonly used adhesives include polyvi: 

Z£Tt'f?r aVlmBm -»* - £ly- 

amme-eprhalohydrin resins; polyamidee. such as polyam- 

sulfonatt TT ln reS±nS '' ^aminoa^ides, and l^V 
sulfonate. A common combination of adhesives are the re- 
action product of diethyiene triamine, adipic acia anT 
ep.chlorohydrin combined with polyvinyl alcohol 
comb, * i° Sed ab ° Va ' ""«*»•<"> is/are usually 

carbon oils or mineral oils, to aid in the release of the 
tect the blade from excessive wear. 
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dry^ylin^/T^ °* C ° ntaC " n 9 th « with the 

rying cylinder, f lrm i y adheiri thls cylinder 

zizi:z\:^Z'i, *ir the web - 

using a blade i7» ^ lind - ««*«- 

3 blade, as a process of less than one second. The 
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dwell time, i.e. the time period that the web is adhered 
to the Yankee cylinder, is generally from about 300 to 
1000 meec. The time of removing the web from the Yankee 
cylinder using the blade is generally less than one mil- 
lisecond. 

The purpose of the creping process is to give the 
tissue paper desirable textural characteristics, such as 
softness, strength and bulk. The creping process creates 
minute crests in the web at close proximity to each 
other, thus forming a tissue paper having a specific sur- 
face structure (referred to as creped surface structure) . 

it is desirable to obtain a uniform creping provid- 
ing a tissue product with high perceived softness and a 
pleasant visual appearance. However, in reality the crep- 
15 ing (crest formation) is rather random. The distance be- 
tween adjacent crests and the height of the crests vary 
quite considerably. 

The tactile impression known as (perceived) softness 
is provided by a combination of several physical proper- 
20 ties. The most important property is generally considered 
to be the stiffness of the web from which the tissue pa- 
per is made, stiffness, in turn, is usually considered to 
be directly dependent on the strength of the web. 

Strength is the ability to maintain physical integ- 

25 rity. 

Bulk is the inverse of the density. 

For instance, increased adhesion between the web and 
the cylinder surface during the creping process causes 
increased creping and thus increased softness, but gener- 
30 ally a decreased strength of the web. 

While the creping process is required to create the 
desirable creped surface structure and textural charac- ■ 
teristios of the tissue paper, it also creates signifi- 
cant damage to the integrity of the web. The impact of 
the doctor blade on the web results in rupture of some of 
the fibre-to-fibre bonds within the web leading to sepa- 
ration of the fibres, and sometimes even partial rupture 
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of individual fibres. This, in turn, lead* to various 
kinds of web imperfections. The fibres and the fragments 
of the fibres create a dust. It shall be noted that dust 
formed during this process also may comprise other mate- 
rials, such as filler particles, comprised in the web. 

Dust generated in the creplng process will have a 
negative impact on the entire handling of the tissue pa- 
per, including during use by the consumer. Dust separated 
from the web will have a tendency to deposit on surfaces. 
The paper machine as well as all equipment used in the 
conversion of the web into the final tissue product is 
thus subjected to deposition of air-borae dust, such as 
fo-bres and fibre fragments, which is a significant disad- 
vantage in the production process. The dust also has a 
negative impact on health and fire safety, 

Hence, in the production of tissue paper, paper 

form,^' in /r iCUlar CrePin9 ' iS balanCed gainst 
formation of dust. 

th . v B6 f t n ° reaai " 9 the "*>»**-°* b«»een the „eb and 

! hansas ' a -9- hanging the angle of ch e b lada. 
can be made to increase the creping effect, but all these 
means generally lean to a further disintegration of thT 

IZ2T Y ° f ^ in ™ d ana 

reduced crepe uniformity. 

siderabi; : P T Pr ° dUCti ° n °* ^ ***** ^ 
step To 12 e "° rt ^ ^ SPeM °P«^3ing this 

etej. to achieve an acceptable balance of paper quality 
against dust formation. While duet can. and often is re 
moved with vacuum cleaning , ™ ls ' rs " 

the ™if mif * cleaning, there 13 no method to improve 

TutlT ^ thS «**»* Process. 

Furthermore, xt shall be noted that some additives 

furt\rr y ms usad in the -« ^ 

creo^na T™*"" disi "«^"°» of the web during 

ftnese promoting agents (softeners) . such as quaternary 
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asMonium salts, which reduce the stiffness of the web it 
is genereHy believed thet the reason for the decrease in 
web mcegrity caused by the addition of softener* is 
therr tendency to decrease the strength of fibre-to-f ibre 
5£ to \T h TT radUCEd 601141113 « ren 3th is ra ore sensi- 

Z dust f ? StrSSS in,PaCC dUr±n3 tha P*°«« 
and dust formation is increased. It would be desirable to 

z: zszr softenins asente ~ - — — 

the furnlsh^V 3 " 1 "' " ° a " 0nlC St *~*' ***** '° 

the furnish before consolidation into a „eb may be used 

xn the production of tissue paper to improve its 

waver, even at high addition rates there is still 

known to improve the uniformity of the web 

There clearly ie a need for an improved crop™ 
process providing a m if ftm . erepxng 

L n r a r of ^'rrr^ dis - 

mentioned negative consequences of this. 
Summary of the i t^t,- ■» 

^ abtn:: bl i th vr snt tnv8ation is to 

e problems and drawbacks 4- 

f ac ilit tlng conposltlon th': ^dLvr. d fuir: p % 

fibres before consolidating it ° furnish of 

the disintegration of the wen during tnTeuT 
ing process, thus reducing dust fo^t SUbs ^*nt erep- 
a -re uniformly creped tL U e P ro™ t ' Pr ° dUCln9 

Position conpriX at lesT^ ^"""^ •*««. com- 
Plastic n^terill hlv^g a B S o °r-" ater " inSOlUble Ch '™°- 
within the range of t Z\£TZZ ^ "** 
catronic water-soluble material. ° nS 
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A second aspect of the invention relates to the use 
of said crepe facilitating composition in the manufactur- 
ing of a tissue product. 

A third aspect of the invention relates to a method 
> for manufacturing a tissue product from a furnish of fi- 
bres, said method comprising: 

- adding an aqueous ■ composition comprising at least 
one water- insoluble thermoplastic material having 
a softening or melting point within the range of 
from 40'C to loo'C and at least one cationic wa- 
ter-soluble material to the furnish, 

- consolidating the furnish into a web, 

- creping the web, and 

- forming a tissue product from the creped web 
An advantage of the method is that it allows the 

tissue producer to make further modifications to the 
manufacturing process resulting in other advantages while 
still preserving the integrity of the web. Such a modifi- 
cation may, -for instance, be an increased addition of 
softeners to further increase the softness of the final 
tissue product. MA 

A fourth aspect of the invention relates to a tissue 
product obtainable by said method 

tion wurb'"^" ^ adVant *9* s °* the present inven- 

Brief description of drawings. 

la lb/ res P ecti ^ly, show tissue papers o ro 
duced without and with th^ mm*.- * , papers pro- 

awnry . . , W1Cn tne addition of the composition 

according to the invention. 

ggtailed de S cription_of_the_invent^ 

As used herein the term "thc^i „ . 
ten*! t- thermoplastic" means a ma- 
terial that repeatedly is transferable to a liouid OT - 
semi-iiquid state by heatina *r>* - ! 

«y neating, and to a form- stable, es- 
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sentially elastic state by cooling, within a temperature 
range specific for the material. 

As used herein the tern, " water- insoluble- means a 
material that is soluble in water to less than 1% at 
5 25°C. 

As used herein the term "water-soluble" means a ma- 
terial that is soluble in water to at least 1% at 25*C. 

It has been found that the addition of certain ther- 
moplastic water- insoluble materials to a fibre furnish 
before consolidating it into a web, will increase the 
tolerance to high stress impact on the web during the 
crepmg process and lead to improvements in paper qual- 
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Since high water absorbency is a desirable property 
of tissue paper, it has generally been beli eved that hy- 
drophobic additives, such as water-insoluble thermoplas- 
tic materials, should be avoided in tissue production, 
sxnce such additives are known to decrease the water ab- 
sorbency Hitherto, there has been no Known benefit from 
adding water- insoluble thermoplastic materials in the 
production of tissue. ~ 

There are, according to the invention, certain re- 
quirements on the physical properties of the water- 

forluw , the5n "° Plaatia »°» <*is serial is 

formulated into a composition and ho W the composition is 
used to achxeve the improvements of the invention. 

suitaot S in y : h Che W9ter - lnsolubla thermoplastic material 
suitable rn thrs process should have a melting or soften- 
ing point within the range of from 40»c to loo'c, prefers 
bly above 45-c and belov 95 - c . More preferably, .he me"! 

sTc p tot 0 ; r s " 9 poinc is ^ 

about^oo-C S ITT^ PBrf OCT,ed " 3 of 
of tL all °" S the thermoplastic material 

of tt. composition according to the invention to melt or 
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tial scanni,* Caa^r ( Z * D1£fe ~ n - 

Various types of wier- insoluble thermoplastic mate 
rial may b. USBd „ cha «•<=- 

the «attaB or softening 1 point criterion is TO t.T„"er 
m T* 1 "' 10 mat8rial ^ 9ith - ^ used aW 

cohols derived frJT^M T * alcohola (± -«- acyclic al- 
ture of C14 cif el "X f"^ * CidS) ' Su <* - « **- 
Cl 6 , CXB and So Scty fcf ^r^' " 8 °* 
ylic acids, or ester Ttlreof """" (n0nOC « b — 

- of wsxes -X£.^L " ""^ «* 
acid and alcohol, , rosij JET. *" " °' fa " y 

SSir- eSyf P Pln9 — ^y- 

- <«/w, x^ed^nrie^r sins at ieMt 

residue, such as acrylic sold "* " 0no ~ r 

shouirp^::^; 1 :::: 1 }^"--^ - ««« 

carbon atoms (cj, ^ ° f B ° re than 12 

Examples of prefenLd waxes si, m™,,. 
fin waxes, oxidized parJffi„T WaXeS ' pJuraf - 

microcrystalline vies Carl "T"' P ° lyeth ^ "axes. 
Produced by the ^Zlt^cZ'. "* 
When a mixture of t-L.-i ^ 

each individual oomponel, Wa meL ' thM 

ing point within the aboC * P ° int ° r S ° £een - 

a Polyethylene wax havil « !!, " , ran9e - *• 311 
ba mixed with a paraff^F * 3 P ° 1 " t 100 ' c 

with a 

within the specified range. 


-•10} op tf, s , 

* ••••••> T.zl:^:^)-" : * > w>i»*i if*A\ 
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For certain mixtures the melting range, measured 
with DSC, may be quite broad. It ia not essential that 
the mixture of thermoplastic material is completely mol- 
ten below 100»C even if the web during the craping proc- 
5 ess normally never exceeds this temperature. It ie suffi- 
cient that the thermoplastic material, or the mixture of 
thermoplastic materials, softens below loo"c 

mu« TT dly : WaE «- lnao ^e thermoplastic material 

10 nTsh ^ ±nt ° COntaCt " ith th6 " bres °* «» *<~ 

Tilt \ ^ ZS ^ ^ ^ a " inity b9twsen thermo- 

!s acnLTf ^ !aIIi0niC, ca "«*<>s° "bree. This 

« achieved by preparing an aqueous composition of the 

water-insoluble thermoplastic material and a cationic wa- 
ter-soluble material, cationic surfactants and cat'nic 
IS polymers can be used for this purpose. 

oo!> m , Catl0niC P ° lymerS are P™*«red. Various cationic 
oliHr T US9<1 ' h ° th ° r9im40 and ^organic. Cati- 

chiLiiT rrr* 0 ^^-^oi-uyi — ±» 

'0 ~ ^ : P °^ alumlni "'» chloride; polyamine- 

■0 eprchlorohydrin resins, such as reaction products of 

ZTZTtT dimethyl araine; ^ cati °^ p°^- 

witn'formair, dicyandiamide 

cationic polymers can also be used. 
Quaternary fatty amines is an example of a el.., 
useful cationic surfactants, SS ° f 

in principle, there is no upper limit for the ratio 
of cationic water-soluble material to water ZJS \T 
thermoplastic material. However no II! ? 
3 achieved using a weicrht ™7 ! *° &d ^^ benefit is 

view of ° Ve and thus - ^ 

vxew of cost efficiency, a ratio below i :1 is pref erred 

te :L to Tparts^ cationic — ^ 

parts of weight water- insoluble n,a^i _ . 
0. 25 parts of weight cationic water-soluble material 


irA ** rfT ^.« H ?*naXZ-/-.fiE , .310033tO\Si 
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to l parts of weight water- insoluble thermoplastic mate- 
rial . 

The cat ionic material may either be added before the 
preparation of the dispersion of water- insoluble thermo- 
5 plastic material or after the dispersion has been pre- 
pared . 

The cationactivity of a dispersion can be determined 
by several different methods. Charge titration with an 
anionic polymer (Mutec titration) and determination of 
10 the electrophoretic mobility (Zeta-potential) are two 
common methods for measuring cationactivity. 

Thirdly, it is preferred that the average particle 
size of the water- insoluble thermoplastic material is 
small, such as equal to or less than 5 ym, in particular 
15 equal to or less than 1.5 \m. 

Furthermore, the average particle size should pref- 
erably be equal to or larger than 0.2 um. 

The particle size can be determined by a number of 
different methods, such as by measurement with a Malvern 
particle size analyser. 

In order to achieve the right particle size and 
stability of the aqueous composition comprising the dis- 
persed water- insoluble thermoplastic material and the 
dissolved cationic water-soluble material, also other ad- 
ditives may be used. Such additives include surfactants 
anionic or non-ionic polymers, preservatives to prevent' 
microbiological degradation and improve the shelf life 
and acids or bases to adjust pH of the composition. As' 
within the knowledge of persons skilled in the art, each 

C ° mpOSition ™y ^ carefully balanced to provide 
the desired particle size and stability. 

It shall be noted that if an anionic additive, such 

is u^ SPerS . n9 a9ent ±n f0rm ° f an «*«*c polymer, 

d Prepa ~ ti0 * ° f «». disperaion of the wa- 

ter-insoluble thermoplastic material, it is essential 
that the amount of anionic and cationic materials are 
balanced such as the overall charge of the crepe facili- 
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tating aqueous composition according to the invention is 
kept cationic. 

The composition according to the invention is made 
by dispersing the water- insoluble thermoplastic material, 
or a mixture of two or more water- insoluble thermoplastic 
materials, in water at a temperature above the melting or 
softening point of the material, preferably in the pres- 
ence of a surfactant to reduce the particle size and to 
provide stability of the dispersion. 

As known to persons skilled in the art, various dis- 
persing methods may be used to obtain the desired disper- 
sion. High shear mixing or homogenisation is preferred 
to produce the dispersion of said water- insoluble thermo- 
plastic material in water. 

The cationic material may be added either before or 
after the dispersion has been prepared. 

The crepe facilitating composition according to the 
invention should be added to the furnish of fibres before 
said furnish 1 8 consolidated into a wet web. 

It is also important that the wat er- insoluble ther- 
moplastic material of the composition is allowed to 
evenly distribute in the furnish. As long as these two 
requirements are met, it is less important where in the 
manufacturing process the addition of the composition oc- 
curs, in practice, addition of the composition to the ma- 
chine chest is convenient. Also later addition may be 

crepf T^illZT additi ° n jUSt b6f ° re thS f - ™* 
Zl l la l 2 7 C ° mpOSit±on -cording to the invention 
may ai ao be added after the fan pump, but in that case 
there is a risk that the water-insoluble thermoplastic 
««r«a will not be evenly distributed in the furnish 
and consequently not attached to the fi bres before the 

dist^Ior^ lnt ° S HOW — ' if 

are a^vld T"^^ ^ ^ th ~™ P^ic material 
achieved, later addition is also possible. 

the tlssuH 110 ! aCCOrd±n9 t0 the Mention also allows 
the tissue producer to introduce, remo ve, decrease or 


in- 
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crease the addition of other additives and make 
mechanical changes that will improve the manufacturing 
process while still preserving the integrity of the web. 
An example is increased addition of softeners to in- 
5 crease the tissue softness while still preserving the in- 
tegrity of the web and decreasing the dust formation. 

The method according to the invention also allows 
for a reduction in softener addition since an increase of 
. the web uniformity per se will increase the perceived 
10 softness - 

The present invention can be used together with es- 
sentially all other additives generally used in tissue 
production. Such additives include, for instance, wet 

15 wlli ngth ^ 6ntS ' ^ atrangth agentS ' s °*:eners, as 

afrLtL: int6nded t0 imPr ° Ve ^ ~" ^'hout 

affecting the txesue properties, such as retention and 

dra^age agents, defoamers, slime controlling agents, 
deposition of material from recycled paper 

20 retent!l eXan,Ple ' ^ ^ ** Si ^* to separately add a 
±2Tt? T ^ ±mPK °^ the mention of the water- 
insoluble thermoplastic material. Suitable retention 
agents are highly cationic water-soluble polymers Lh 
as poly DADMA c and condensation polymers of ^ 

5 hydrxn and dimethyl amine, and resins of diethyl tria 
™. adipic acid and epichlorohydrin. A lso JyZ^ll 
ide S/ catxonxc starch and other conventional retention 
agents can be used. It shall h« « * ^ retention 
wh(irA , _ . ±Z sh&11 be n °ted that in the case 

where a retentaon agent is separately added, the amount 

> of the retention agent is in addition to the water 

soluble cationic material comprised in the crepe faciU- 
tatxng composition. Cil1 

The present invention can be used t M ^i,^ 
fibre composition generally u S JTt- together wxth any 

a - yeneraxiy used to produce tissue r.*^,- 

• Sxnce recycled cellules,* f iu tissue paper. 
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indention may be more significant when the tissue is made 
from recycled cellulose fibres. 

Furthermore, the present invention is useful 
together with all known adhesives and combinations of ad- 
> hesives and release agents that are used for improving 
the adhesion between the web and the Yankee cylinder As 
disclosed in the introduction, the adhesive may either be 
grayed onto the surface of the cylinder or added to the 
furnish before consolidation to a web. The present inven- 
tion xs useful in both these applications. 

tion IIT 1 ^ ^ * eSlred SffeCt ° f the ^ es * nt inven- 
tion while preserving a satisfactory water absorbency, it 

is preferred that the addition rate of the crepe facili- 
ol^tL C °T 5it n i0n C ° mprisin * the water-insoluble thermo- 

Stwe!« IT* ° f ^ the ^-^c material may vary 

between different embodiments, and will depend on I varl- 

^ a r a TT' SUCh &S ^ ° f ^—Plastic 
material used, how the material is dispersed, tissue pa- 
per machine design and the desired effect sought 
An addition rate of maximum 1% of dry water- 
insoluble thermoplastic material based on the dry weight 

ILTI " Prefe ^ d «1 *iv the desired effect 

according to the invention without negatively affecting 
the water absorbency of the ti««„« * "reccing 

TJ2™1 Sdditi0nal *• -d Chere ^be" 

risjc chat the water absorbencv o-f t->,^ *. • 

be negatively affected Th^ ^ PrbdUCt Wl11 

testing the rate of absorb "V" 11 * determined by 
3 ratS ° f absorbency of the tissue paper. 

The lowest addition 5-»t-«* ^-r * 

The appropriate addition rat* lo ^ v 

- 3 on tiSEUa paper ^:r:;r: t ^ 
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cations be found to preferably be within the range of 
from 0.1% to 0.6% of dry water- insoluble thermoplastic 
material based on the dry weight of the web. 

Without being bound by any theory or limiting the 
5 scope of the invention, it is believed that the water- 
insoluble thermoplastic material improve the distribution 
of the stress affecting the web when this is cut from the 
Yankee cylinder. Spreading the stress over a larger area 
is believed to circumvent the extraordinary stress that 
lo otherwise will impact some areas of the web leading to 
fibre separation or fibre rupture. The increased distri- 
bution of the stress over a larger area will also create 
a more uniformly creped tissue, and thus a tissue product 
having improved properties. The crest height and the 
distance between adjacent crests in the tissue paper will 
be more uniform. It is believed that this is the result 
from lubrication of the bonding between individual fibres 
giving the web a better flexibility during the creping. 

The method according to the invention is suitable 
for all processes of tissue production. In some processes 
the web is pre-dried by passing the web over a stream of 
hot air before creping. This method is referred by those 
skxlled in the art as through -air -drying. In another 
embodiment of the process, the web is partially creped on 
a first Yankee cylinder and then transferred to a second 
Yankee cylinder and creped a second time. In yet another 
embodiment of the process the web is also subjected to IR 
(infrared) drying or drying with direct flames of burning 
gas to remove water. The invention is suitable for all 
known process variations of tissue manufacturing as long 
as an adhesive is used to adhere the web to a drying cyl- 
inder and the web is removed from the cylinder using a 
blade. a 
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The invention will now be illustrated by means of 
the following non-limiting examples. 
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It shall be noted that there is no convenient method 
to quantify the amount of dust formed during the creping 
process. 
Example l 

A dispersion with a dry content of 38% (w/w) of a 
paraffin wax with a melting point of 55°C prepared in the 
presence of cationic starch to make the paraffin wax par- 
ticles (average particle size about 1 m ) self-retaining 
to anionic cellulose fibres, was added at a rate of 2.5 
kg/ton (approximately 0.25%) to a papermaking furnish of 
a mixture of softwood kraft and de- inked fibres. The ra- 
tio by weight of paraffin wax to cationic starch was 
30:1. 
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The furnish was dewatered over a papermaking wire, 
pressed to a dryness of approx 42%, and passed to a Yan- 
kee cylinder coated with an adhesive of a fully cross- 
linked polyamidoamine resin. 

The uniformly creped web was removed from the Yankee 
cylinder using a blade, rolled u P into a tissue roll, re- 
winded from the roll and formed into a final tissue prod- 
uct . 

The dusting during these operations was compared 
with and without addition of the composition comprising 
the wax dispersion and the cationic starch, and was found 
to be significantly reduced when the paraffin wax compo- 
sition was applied. 
Example 2 

A hot melt mixture comprising a thermoplastic par- 
affin wax and a thermoplastic rosin acid made by distil- 
lation of tall oil from Kraft pulping, said mixture 
having a softening point of 86*C, was dispersed in water 
ln tile P~«ce of polyDADMAC . The ratio by weight of 
paraffin wax and rosin acid to polyDADMAC was 25-1 

A Malvern particle si ze analyser was used to deter- 
mine the average particle size of the particles of the 

^ T ^' " d the avera9e * artici * ~ 

round to be about 1 
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The composition of wax, rosin acid and polyDADMAC 
was added at a rate of 1.8 kg/ton (approximately 0.2%) on 
dry weight basis to a furnish of softwood kraft. 

The tissue machine was producing toilet tissue at a 
rate of 5.5 ton/h. 

The crepe uniformity of the web after creping wa3 
determined by microphotographs of tissues produced with 
and without addition of the composition. The photographs 
(Fig l) show the considerable improvement in crepe uni- 
formity of the tissue paper. Fig la and Pig lb, respec- 
tively, show the tissue paper produced without and with 
addition of the composition according to the invention. 

A second advantage was that the dusting of the tis- 
sue paper in manufacturing procedures, such as the re- 
15 winding and converting of the tissue paper to the final 
tissue product, was found to be considerably reduced. 

While the invention has been described in detail and 
with reference to specific embodiments thereof, it will 
20 be apparent for one skilled in the art that various 

changes and modifications can be made therein without de- 
parting from the spirit and scope thereof. 
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17 
CLAIMS 

1. A crape facilitating aqueous composition for use 
in the manufacturing of a tissue product c h a r a e - 
5 terizedin comprising at least one water- insoluble 
thermoplastic material having a softening or melting 
point within the range of from 40°c to 100°C, and at least 
one cationic water-soluble material. 
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2. A composition according to claim 1, wherein the 
softening or melting point is within the range of from 
50°C to 90°C- 

3. A composition according to claim 1 or claim 2, 
wherein the water- insoluble thermoplastic material is se- 
lected from the group consisting of waxes; fatty alco- 
hols; fatty acids or esters thereof; rosin acids or es- 
ters thereof; polybutene; polyisobutene; and ethylene co- 
polymers comprising at least 90% ethylene residue. 

4. A composition according to claim 3, wherein the 
water- insoluble thermoplastic material is selected from 
the group consisting of montan waxes, paraffin waxes; 
oxidized paraffin waxes; polyethylene waxes; microcrys- 
talline waxes; Camauba wax; and synthetic waxes produced 
by the Ficher-Trops process, 

5 A composition according to any one of the preced- 
ing claims, wherein the water-insoluble thermoplastic ma- 
terial has an average particle size equal to or less than 

6. A composition according to claim 5, wherein the 
water- xnsoluble thermoplastic material has an average 
partxcle size equal to or less than l. 5 um. 
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7. A composition according to any one of the preced- 
ing claims, wherein cationic water-soluble material is 
selected from the group consisting of cationic surfac- 
tants, and cationic polymers. 

5 

8. A composition according to claim 7, wherein the 
cationic water-soluble material is a cationic surfactant 
in the form of a quaternary fatty amine. 

10 9 ' A composition according to claim 7, wherein the 

cationic water-soluble material is a cationic polymer se- 
lected from the group consisting of cationic starch; 
polydimethyldiallyl ammonium chloride (polyDADMAC) ; 
polyaluminium chloride; cationic polyamides; and poly- 

15 amine -epichlorohydrin resins. 

10, use of a composition comprising at least one wa- 
ter-insoluble thermoplastic material having a softening 
or melting point within the range of from 40°C to 100'C 
and a cationic water-soluble material in the manufactur"- 
ing of a tissue product. 


20 


11. A method for manufacturing a tissue product from 
a furnish of f ibxe s, characterised in com- 
25 prising 

- adding an aqueous composition comprising at least 
cne water- insoluble thermoplastic material having a 
softening or melting point within the range of from 40"c 
to 100-C and at least one cationic water-soluble material 

30 to the furnish, 

- consolidating the furnish into a web, 

- creping the web, and 

- forming a tissue product from the creped web. 
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12. A method according to claim 11, wherein the 
aqueous composition is added to the furnish at an addi- 
tion rate within the range of from 0.03 to 1% (w/w) dry 
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water-insoluble thermoplastic material based on dry 
weight of the web. 

13. A method according to claim 12, wherein the ad- 
dition rate is within the range of from 0.1 to 0.6% (w/w) 
dry water-insoluble thermoplastic material based on dry 
weight of the web. 

14. A tissue product obtainable by the method ac- 
cording to any one of claims 11-13. 
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Abstract 

The invention relates to a crepe facilitating aque- 
ous composition comprising at least one water-insoluble 
thermoplastic material having a softening or melting 
5 point within the range of from 40°C to 100°C, and at least 
one cationic water-soluble material. As the composition 
is comprised in a wet fibre web during creping thereof , a 
more uniform creping is obtained while the integrity of 
the web is preserved and dust formation is reduced, and a 
10 tissue product having improved properties is provided. 
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Figure elected for publication: Fig lb 
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